removed from the common ducts ? The cases in which I carried out cholecystectomy and in which cholecystotomy had been performed are almost equal. In the first group (fifty-seven) there has been no recurrence of symptoms sufficiently severe to need operation and only two in which postoperative colic occurred, and in both this was within a few weeks of operation and did not recur. In one, however, a stone was overlooked and found post mortem. In seven of those cases in which the gall-bladder was left, further operations were necessary for removal of calculi from the common duct and in one for chronic cholecystitis. The original operation was done by myself in only one of these. The number of stones removed from cases in the first group varies, but even after the removal of hundreds-and in one case the amount was 5 oz.--no recurrence has taken place.
In conclusion, I should like to emphasize the fact that stones in the ducts constitute an entirely unnecessary complication, and that when the correct treatment for disease of the gall-bladder is carried out we shall cease to have to discuss and carry out operations for the removal of duct calculi.
Mr. G. GREY TURNER, M.S. Injury to the Common Bile-duct and the Technique of Operations on the Ducts.
As a contribution to this discussion I shall refer briefly to four of my own cases of surgical injury of the larger bile-ducts as they so well illustrate the difficulties and pitfalls connected with this unfortunate accident. Case I.-A female patient, aged 56, on whom I operated for gall-stones in September, 1919. The case was complicated by the presence of a large diverticulum springing from the second part of the duodenum. When the abdomen was opened the gall-bladder and duodenum were found to be covered by a mass of adherent omentum. During separation of the omentum, the lumen of some part of the bowel was opened and this proved to be the end of the unsuspected diverticulum. The hole was temporarily clamped while the investigation of the gall-bladder was undertaken. The latter was shrivelled and thickened and apparently of hour-glass form, and contained stones. The viscus was readily separated from the liver and what was supposed to be the cystic duct was exposed, clamped and divided; but there was still a duct from which bile escaped. This escape of bile suggested that the common duct had inadvertently been divided, and this proved to be the case. The ends were identified and held with forceps while attention was turned to the diverticulum. This was found to be as large as a thumb and originating from the posterior area of the second part of the duodenum. A process of the pancreas extended into its wall and many large vessels had to be divided before it could be isolated and removed, leaving a large opening into the duodenum. With considerable trouble the bowel was repaired but this process caused considerable narrowing. The pylorus was therefore occluded by a strong catgut ligature, tightly tied and buried by Lembert sutures, and posterior gastro-enterostomy was performed. Attention was then again turned to the bile-duct. Although at least an inch had been removed there was no difficulty in getting the ends into apposition but the lower segment was much smaller than the upper which was just at the-junction of the hepatic ducts. Two-thirds of the circumference were easily repaired bv interrupted sutures of fine catgut and a soft rubber drain was brought from the suture-line to the surface. Unfortunately the patient developed an uncontrollable duodenal and pancreatic fistula from which she died four weeks after the operation. At the necropsy the parts were found much altered as a result of auto-digestion but the bile-duct was intact. There was another diverticulum springing from the anterior wall of the second part of the duodenum and there were four of much smaller size in the upper three feet of the jejunum. Upon a cursory examination of the removed gall-bladder it appeared as if the cystic duct was entirely absent, the gall-bladder apparently opening directly into the common duct. A more critical inspection showed that the cystic duct was present but so much shortened and thickened as a result of inflammation as to be almost indistingtuishable among the inflammatory scar tissue.
There was no difficulty about the immediate repair of the duct and I have no doubt it would have been permanently successful had it not been for the other complicating factors.
Case II.-The patient was a man, aged 42, on whom I had operated for gall-stones in August, 1921. He was big and muscular, and the operation of removal of the gall-bladder, through an incision in the rectus abdominis, was exceptionally difficult and was complicated by bleeding troublesome to control. Contrary to expectation-as what was supposed to have been the cystic duct had been ligatured-there was a free escape of bile during convalescence, but when the patient was discharged from hospital three weeks later the wound had healed. After his return home bile again escaped from the wound. This escape ceased at the end of a month but was immediately followed by jaundice and severe pain. Four months after the primary operation the patient was readmitted to hospital with deep jaundice and intense skin irritation, but without pain. After a few days of preparation the abdomen was re-opened. Some adhesions between the omentum, stomach and liver obscured the region of the common duct: these were easily separated, but it was very difficult to identify the common duct with certainty. Eventually the lower end was found and opened just as it was disappearing behind the duodenum. A probe passed easily into the bowel but was arrested in the opposite direction. The upper end of the divided duct was extremely difficult to find. By puncturing with a hypodermic needle it was ultimately identified, in the midst of a mass of dense scar tissue, in the situation of the hepatic duct, level with the liver and widely separated from the lower end. During this part of the dissection the cystic artery was torn and had to be caught in a clip which was left in sitt at the completion of the operation as the artery could not be safely ligatured. On opening the proximal end of the duct a large quantity of " white bile" escaped. Once identified, the ends were fairly easily approximated over a rubber tube (No. 12 catheter) after the method of Sullivan. A gauze pack had to be left in the neighbourhood on account of oozing. The patient stood the operation quite well but death occurred, forty-eight hours later, from hamorrhage. At the necropsy a large quantity of blood was found free in the peritoneal cavity and the cellular tissue about the hepatic omentum; the duodenum and the head of the pancreas were diffusely infiltrated with recent hamorrhage. The liver was intensely bilelogged. The junction of the duct was satisfactory but the tube had been passed too far upwards and lay in the left hepatic duct in the centre of the liver.
It was obviously a mistake to attempt the anastomosis in the presence of such deep jaundice. The main indication was to open and drain the hepatic duct, the question of its repair being left for a subsequent operation.
Case III.-The patient was a short, stout female, aged 41, who had undergone an operation for recurrent gall-stones, in May, 1921, when cholecystectomy and gastro-enterostomy had been performed. A bile fistula had persisted for ten weeks and after it closed the patient had never been quite comfortable. She became thin, her skin developed a pale lemon colour, and she passed light clay-coloured stools. Occasionally she had pain with pyrexia and an increase of the lemon colour amounting to definite jaundice. At these times the stools were lighter than at others. Nevertheless in the intervals she was fairly well, could take food and was able ,to do some housework and to enjoy a holiday. As time passed the diagnosis of an increasing stricture of the common duct gradually became irresistible and a further operation was carried out in April, 1923. As in Case II, the common duct was difficult to identify but was eventually fou4d and opened below the site of obstruction. The lumen at the latter point was so narrow that it would only admit a fine probe but, curious to relate, the duct on the proximal side was not appreciably dilated. The stricture was divided and the duct reconstructed over a rubber tube as in Sullivan's method. Bile was discharged from the wound for a fortnight but to my disappointment, after this discharge ceased, the bile did not at once find its way into the intestine in any considerable quantity. Three months from the date of operation, however, the patient's condition greatly improved and the feces were normal in appearance and colour though the tube had not made its appearance. The most remarkable feature in this case was that the patient had maintained fair health for two years in spite of the extreme stenosis of the duct demonstrated at the last operation.
Case IV.-The patient, a male, age 36, was admitted to hospital in February, 1922, for an immediate abdominal operation. The gall-bladder was enormously distended, much inflamed, and full of stones, and there was extensive rightsided peritonitis. The gall-bladder was cleared of stones as far as possible, but the patient was not fit for any prolonged manipulation and the operation was completed by drainage. Though recovery followed, this man almost immediately began to have attacks of gall-stone colic with slight jaundice. In May, 1922, the abdomen was re-opened. The gall-bladder was adherent to the parietes over a considerable area; it was still large but not distended, though the walls were thickened owing to the comparatively recent inflammation. The region of the neck was much obscured by adhesions of the infundibulum to the duodenum and the common duct. The patient was a big, muscular man, and the parts were difficult to expose, and this difficulty was increased by the fact that he remained rigid throughout the operation. Cholecystectomy was carried out, the duct being first isolated and divided. It was recognized that a small portion had been excised from the wall of the common duct, and this was not then, but subsequently, confirmed by an examination of the specimen. The opening in the duct was isolated, and was used for the removal of several stones from its lower end. A suture was used to bring the edges of the opening into apposition, and when the loin support was removed the parts fell so well together that I had very little anxiety about the after result. Drainage was provided, and there was free discharge of bile for three weeks. At the end of this period the discharge ceased, bile was found in the faeces, and the patient felt and looked well, and was able to leave hospital just four weeks after operation, apparently cured. Shortly after returning home he felt ill, shivered and became slightly jaundiced; the wound re-opened and discharged bile, but in spite of this the jaundice persisted. He was readmitted, ten weeks after the last operation, on account of the biliary fistula and because the bile had disappeared from the ftnces. After three days' preparation the abdomen was again opened. There were dense adhesions between the under surface of the liver, and the situation of the bile-ducts and the sinus had to be traced through these to the upper end of the common duct. This had become obliterated at the site of the injury, and all the bile was finding its way through the fistula. In this case the lower end of the duct could not be identified, and the upper part was therefore anastomosed to the duodenum, which had to be mobilized to allow the union to be made without tension. The crescentic opening in the wall of the bowel was at least half an inch in length, and mucous membrane was united to mucous membrane. A small rubber drain was brought to the surface from the neighbourhood of the union. Two days after the operation there was distinct jaundice, but this soon passed off, and in three weeks the patient was very well, the wound was healed, and the faBces contained a normal amount of bile. Two months afterwards he had a slight attack of pain with transient jaundice. These attacks were repeated, and five months after operation he had a severe one accompanied by a rigor. This unfortunate man was accordingly readmitted in January, 1923. He was then slightly jaundiced after a recent attack. Because of the intermittent nature of the seizures and the comparatively good condition between them, the question of the possibility of further stones in the common duct was raised, and yet -another operation was performed (February 3, 1923) . The region of the duct was exposed with difficulty. No stones were felt, and the duct was not sufficiently dilated to with certainty be identified or to be incised. The duodenum was therefore opened, and, after great difficulty, the new opening of the common bile-duct was found. It was very small, only admitting a fine probe, this was followed by bougies, until the opening easily admitted a No. 10 catheter, a portion of which was left in situ and fixed by a stitch. An artery was divided, and could only be secured by clips left in situ. During convalescence there was slight bile leakage, raised temperature and a tinge of jaundice. Early in June he was very well, but there had been a slight shiver. There was no news of the tube.
In the most modern view medicine in its highest aspect is a preventive science, and such has always been and must always be the case with surgery. It has therefore a direct bearing on the surgery of the common duct to emphasize the need of great care in the performance of cholecystectomy. The cystic duct should never be divided until both the hepatic duct and the common duct are seen, and during every such operation the removed gall-bladder should be carefully examined, so that if there is any suspicion of the main duct having been injured the site can be exposed and the damage repaired while the lesion is fresh. Though there may be fortuitous recovery from some such injuries with restoration of function, my cases show that the tendency is towards obliteration or stricture. For some time past surgical literature has been filled with accounts of operations for restoration or reconstruction of the bile-ducts, a fact which suggests that these surgical injuries are more frequent than the published cases would lead one to suppose. It is only because I have been able to furnish some part of the sequel of my cases that I have ventured to bring them before you, as it is only by watching these cases over as long periods as possible that we can discover the best methods of dealing with them. Injuries due to non-surgical violence must be treated on the same principles, if for any reason the abdomen is opened. It has been claimed that lacerations of the duct may heal spontaneously-the effusion of bile into the peritoneal cavity either absorbing or yielding to drainage only-but the evidence on which this statement is based is very slender.
In dealing surgically with the larger bile-ducts, certain facts have to be borne in mind: (1) The ducts are elastic, and not only do they retract when divided but their ends actually contract, thus favouring the process of obliteration.
(2) Except when fixed by inflammation they lie loosely among the tissues, which form a natural sheath and protection for them. Blood and extravasated bile tend to be confined or conducted by these natural sheaths, and the confinement aids the obliterative process. (3) The mucous membrane of the ducts has great recuperative power, and tends to grow out along the duct, and is very helpful in bridging a gap or making up a deficiency. (4) Ducts do not atrophy appreciably, or become obliterated, as a result of disuse; these are processes which depend on inflammation.
In the light of these considerations it is clear that the most important point in the repair of ducts is to secure approximation-but not necessarily exact apposition-of the ends. Too many sutures and too much nicety in suturing are very apt to cause narrowing. The suture line should be the widest part of the duct, and in order to secure this it may be necessarv to slit up one end of the duct slightly, especially if there is any disparity in size. Whenever possible, mucous membrane should be brought in contact with mucous membrane, even if that can only be done at one part of the anastomosis. It is better to avoid the contact of any foreign body with the suture line, and drainage should, if possible, be made from the proximal side of the union. When the ends cannot be approximated, some type of anastomosis or reconstruction will be necessary.
There are other points about operations in cases of injury to the ducts which may be usefully borne in mind. The separation of the ends is often exaggerated by the additional aids to exposure which have to be employed, and alarming or undesirable tension often disappears when the loin support is removed and the rotated liver is allowed to slip back into position. The identification of the duct in the midst of a mass of dense scar-tissue is often very difficult. Great help may be got from puncture with a hypodermic needle but it must be remembered that in cases of long-standing obstruction the bile is often clear. These operations are difficult and tedious and their immediate success is surprising; probably this is partly due to the fact that the peritoneum is immunized to traumatism and to infection. In operations on the bile-ducts in general all the aids to exposure must be employed. Any type of vertical incision through the rectus abdominis will give a sufficient exposure, provided it is carried right up to the epigastric angle. This upward extension is of far more value than twice the amount added to the downward length of the cut. The oblique incision of Kocher, carried from the middle of the costal angle right through the rectus muscle, gives a very good exposure and I am glad to see that Mr. Ralph Coyte, of the Surgical Professorial Unit at St. Bartholomew's Hospital, has confirmed observations made about the absence of nerve trunks in the upper four inches of the rectus sheath. In my experience this incision gives a good sound scar. The use of the Robson position has become well established, but the reversed Trendelenburg posture does not seem so well known though it has proved very helpful. My experience has taught me that when there have been symptoms pointing to an obstruction or infection of the common duct the latter should always be opened. Small stones, soft stones and detritus may very readily be missed if dependence is placed on external palpation alone. With patience, care and gentleness, the supraduodenal portion of the duct can be opened in the great majority of cases, and in 119 operations I have only once had to employ the retroduodenal operation and only three times the transduodenal route. Gentle downward stripping of the duodenum is the greatest aid, but the proper use of suitable forceps also helps. Almost since the inception of common duct surgery the finger has been regarded as the only reliable probe, but surgical progress has led surgeons to operate so much earlier than formerly that in many cases the duct is not sufficiently dilated to admit the finger.
For these cases the Desjardin forceps are at once the best probe and the readiest means of removing smaller stones, &c. I appreciate what Sir Berkeley Moynihan said about overlooking small stones or fragments; I learned at his clinic, years ago, never to conclude an operation on the duct without passing a sound through the duct into the duodenum; I prefer the female bladder sound with a diameter of -j' in. Of course this is not done with the object of forcing any fragment into the bowel but because any stone or fragment likely to be missed after a careful search will not be of larger size than will pass through an ampulla which has been thus dilated. The single attack of colic which not infrequently follows lthe re-establishment of the normal bile channel is probably evidence of the safe negotiation of the duct by some such fragment. I was interested in the remarks made by Dr. Mayo about suture of the duct after the removal of small stones or in quiescent cases, as my own comparatively limited experience would lead me to say, " when in doubt, draint." I may just mention a rare complication which has a bearing on this question of drainage. I opened a normal-looking common duct and removed a small stone. The opening in the duct was not sutured but a tube was brought from the vicinity though I was not satisfied that it was well placed. The patient was never quite well after the operation and four weeks later I re-opened the wound and evacuated several pints of bile-stained fluid from the lesser sac. Recovery eventually followed. Since then, when the tube is not passed into the duct, I have taken care to split the end so that it lies over the incision in the duct, and, if necessary, I fix it to the margin of the duct with an unknotted suture. The greatest improvements, however, that I have witnessed in the surgery of the ducts have not been in matters of technique but in the choice of the time at which to operate, the preparation of the patient and the after-treatment. Recent great advances along these lines and the results of these advances have been mentioned by Dr. Mayo. In dealing with very toxic and deeply jaundiced cases I am sure that a two-stage operation will sometimes save life. Though it will, perhaps, be less frequently called for in the future than in the past it may still have a useful place as a preliminary to difficult operations on the ducts.
I have recently reviewed all my operation figures for gall-stones. I find I have operated on 502 cases with thirty-one deaths-a mortality of just over 6 per cent. Of these, 119 were common duct cases with thirteen deaths-a 109 per cent. mortality. In reviewing this latter group I have been surprised at the number of cases in which there has been coincident pancreatitis. All the deaths have either been sudden and attributable to toxtemia or due to late haemorrhage or to pancreatitis. At the present time the number of common duct cases coming for operation does not bear the same relationship to the whole as formerly. Earlier recognition of the presence of gall-stones-in this country largely due to the propaganda work of Sir Berkeley Moynihan-and the more general acceptance of the need of operation while the calculi are still limited to the gall-bladder, will continue to diminish this number. I have for long taught that jaundice ought to be looked upon as a complication of, rather than a symptom due to, gall-stones, and that calculi in the common duct, with infection, really represents a systemic and not a local disease. This, I think, is a useful conception for the practitioner who has to deal with these cases in the first instance.
I will now just refer to one or two rarer conditions represented in the wealth of specimens collected for us this evening. One is the congenital cystic dilatation of the bile-duct. The specimen I show is from a woman, aged 40, the mother of three children. She had enjoyed good health until five months before the operation. She then suffered from pain, vomiting and jaundice followed by the development of a localized swelling below the right costal margin. On operation this swelling proved to be a large cystic dilatation of the common duct containing two pints of altered bile. Drainage was carried out but the patient died of uncontrollable hamorrhage four days later. The specimen shows a kind of valvular obstruction in the duct and I assume that the pathology is akin to that type of hydronephrosis which remains for a long period limited to the pelvis, and which follows some similar obstruction in the ureter. Most surgeons must be familiar with cases in which the common duct is as large as the small intestine and in which the other large ducts are similarly affected. In these patients there may be many calculi, but the symptoms have often been slight-very slight in view of the gross pathological conditions found. I would suggest that the dilatation is probably congenital and allied to the enormous dilatation of ureters-or colon, or aesophaguswhich are sometimes found in infants and in which no obstruction can be demonstrated. The last condition I wish to mention is bile leakage from the dilated-but apparently intact-duct. I first came across it in association with pancreatitis but have since seen it without that complication.
The large ducts still deserve the attention of the anatomist; the keen young surgeon-anatomist is likely to make the most of the investigation. We are all grateful to Flint, of the Leeds school, for his admirable work on the so-called anomalies. I suggest that casts should be made of the common duct distended with gelatine, or by some other means, in order to see if, in any proportion of cases, lateral pouches-or even diverticula-which surgeons constantly imagine as hiding places of what Dr. Mayo has called " left-overs," can really be demonstrated. 
